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SUBSYSTEM :ACTIVE THERMAL CONTROL FMEA NO 04=3C 0207 =4 REV:QS/23/

ASSEMELY :FRECNHN THERMAL LoOP CRIT. FUNC:  1:
P/N RI 1 MC2E0-0001-0610 CRIT. EDW: :
P/ VENDOR:SV765E1% VEHIQLE 102 102 104
QUANTITY 31 EFFECTIVITY: X X X

$ONE, DUAL LOOF OPERATION PHASE(S): AL DX 00 Do ¥ Ls

A-PASS B-PASE C~PAS;

ITEX:
HEAT IXCHANGER, FOUOEL CELL ~ PC-40 COOLANT/FRECH.

FONCTICON:
TRANSFERS HEAT PROM FUEL CELL COGLANT LOGPS TO FREON LOGES S0 THAT THE
FUEL CELLS CAM BE COOLED TQ THE FROPER OFERATING TEMFERATURE. -

FATIORE MODE: .
RESTRICTED FLOW, FREOM Loap.

CAIEE(S):
CONTAMINATION, CORRQSION, MECHANICAL SHOCK.

EFFECT(S) ON:
(A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICLE

(A,B) POSSIBLE 1OSS OF ONE FREON COOLANT LOUP FOR VERICLEY COOLING.
() POSSIBLE 1OSS OF MISSION. ZARLY MISSION TERMINATION FUR FIRST FALLOR

(D) SECCOND ASSQCIATED FAILURE (LASS OF REDUNDANT FREON SORLANT LOOR)
WILL CAUSE LOSS OF ALL VEHICLE COOLING AND MAY RESULT IN LOSS OF
CREW/VEHICLE.

DISPOSITION & RATIONALE:
{A) DESTCH [njm.{qmmw (D) FATTIIIRE EISTORY (!}nrmnnm OSE

{A) DESIGN

THE HEAT BEXCHANGER IS MADE FROM STAINLESS STEEL AND NICXEL BRONZE

ALLOYS, WHICH ARE CORROSION RESISTANT AND COMPATIBLE WITH FC-40 AND FRE!
11, AND CONTAINS NO MOVING PARTS SUBJECT TO WEAR. THE FLOW HEADFRS ART
MACHINED FROM A SINGLE PIECE STAINLESS STEEL BAR. THY MEADERS ART WELL:
T0 THE <CRE, WHICH CONTAINS 147 STACKED PLATE=FIN STAINLESS STEEL PARTI:
SEZETS. ALL FINS ARE 9,020 INCHES BIGH AND ARE MADE OF 0.002 IKCH THIC-
STAINLESS STEEL SHEET STOCK. THE FINS ARE RUFPLED AND EAVE A DENSITY o

32 PLOW PATHS PER INCH. POMy INLET FILTERS (25 MICRON} PROTECT AGAINST
CONTAMINATICH. '
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SURSYSTEM :ACTIVE THERMAL CONTROL FMEA NG Q4-3C -0207 =4 REY:08/23/

(B} TEST
QUALIFICATION TEST = QUALIFICATICON TESTED TOR LOO0 MISSION LITE.
VIERATION TESTED AT 0.073 G</HZ FOR 352 MIN/AXIE, BHOCK TESTED AT -/- 3¢
EACH AXIS.

| ACCEPTANCE TEST = ATP PRESSURE DROF TEST WILL VERIFY THAT PASSAGES ARE
NOT OBSTRUCTED.

MBS0 - FCL FLOWRATES ARE VERIFISD PRICR B¢ BACH FLIGHT. PLOID USE
CONTROLLED TO SE-£-0073, VERICLE FRECH IS SERVICED THROUGH A 10 MICRCN
(ABS) GSE FILTER.

(C) INSEECTION

RECEIVING IRSPECTION
RAW FATERTAL AND PURCHASED COMPONENTS REQUIREMENTE ARE VERIFIED BY .
INSPECTION. FARTS FROTECTION IS VERIFIED BY INSPICTION. .

CONTAMINATION CONTROL

FYSTEMS FPLUID ANALYSES PFOR CONTAMINATION ARE VERIFPIEDR 2Y INSPECTICH.
CONTAMINATION CONTROL PLAN IS VERIFIED BY INSPECTION. CONTAMINATION
CONTRGQL FROCESSES AND CLEAN ARFAS ARE VERIFIED BY IHSFPECTION.

ASSEWHLY /THESTALLIATTION
MANUFPACTURTNG, INSTALLATION, AND ASSEMBLY QPERATICNS ARE VERIFIED BY
IHNSPECTION. SHEET METAL PARTS ARE INSFECTED AND VERIFIED BY INSPECTICH

SURFACE FINISHES VERIFIED BY IMNSPECTION., DIMENSIONS VERIFIED BY
INSFPECTION.

CRITICAL PROCEESER
WELDING IS VERIFIED BY INSV¥ECTION. ALL WELDS ARE STRESS RELIEVED AFTES
" WELDING, VERIFIZED BY INSPECTION. BRAZIING IS VERIFIEL BY INSPECTION.

NONDESTRUCTIVE EVALIATION

HEADER WELDS TO THE TUBES ARE PENETRANT AND X-RAY INSPECTED. OTHER
WELDS [(MOUNTING PFADS AND HEADER WELDS TO THE CORES) ARE PENETHANT AND

10X MAGHIFLICATION VISUALLY IHSPECTED. BRAZES ARE VERIFIED BY PROGF ANI
LEAF TXSTS.

TESTING '
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWRATES AT
WITHIN SPECIFIED LIMITSE.

HANDLING /PATEACTHG
HANDLING AND PACKAGING REQUINEMENTS VERTFIED BY INSPECTION.

{D) FAIIDRE HISTORY
HO FATLIRE HISTORY.
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(E) OPERATIONAL USE
ON-BOARD ALARMS, PRECH PLOW WILL INDISATE HARDWARE FAILURE. FRECN BUMF
WILL BE TURNED OFF AND LOSS OF ONE FREON LOCP POWERDOWN WILL HE
PERFOEMED. ENTR: AT NEXT PRIMARY LAMNDING SITE.
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